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The recently published invited research article by Machado and Froehner (2017) is presenting7
δ13C values from sedimentary organic matter (n-alkane), measured on samples collected in the8
Barigui watershed (Brazil) covering the last 400 years. The derived δ13C time series based on C279
n-alkane, beginning approximately in the calendar year 1600 (or 1600 CE; with CE for Common10
Era) until recent times is subsequently — in their figure 3 — compared with a record, which11
is believed to be a representative reconstruction of atmospheric CO2 concentrations covering12
approximately the last 650 years (with respect to the year 2005 CE). The final conclusion of this13
article, as reflected in its title, is that changes in atmospheric CO2 levels are recorded in isotopic14
signatures on n-alkane from plants. We argue, that this conclusion can not be drawn from the15
study of Machado and Froehner (2017), since what is shown in their figure 3 is not a time series16
of atmospheric CO2 concentration of the last 650 years. The authors show reconstructions of17
atmospheric CO2 concentrations based on Antarctic ice cores over the past 650,000 years and18
use them for the past 650 years by ignoring the fact that the time scale in IPCC (2007), from19
which, according to the caption of their figure 3, they took this CO2 time series, is in kyr (1 kyr20
= 1 kilo year = 1000 years). This is wrong and any conclusion based on this comparison is21
incorrect. Instead they should have used for a correct CO2 time series for the comparison with22
their measurements.23
1
In detail, the plotted time series of atmospheric CO2 concentrations in figure 3 of Machado24
and Froehner (2017) is based on figure 6.3 in IPCC (2007) and contains a reconstruction of25
atmospheric CO2 from different ice cores (Petit et al., 1999; Indermu¨hle et al., 2000; Monnin26
et al., 2001; Siegenthaler et al., 2005) as compiled in Siegenthaler et al. (2005). This time27
series of atmospheric CO2 started around 650,000 year ago, and ended around year 1600 CE (=28
year 350 BP, with BP for “before present” defined as “before calendar year 1950”) and varies29
only between 180 ppm and about 280 ppm, showing typically glacial/interglacial variations in30
atmospheric CO2 levels. Due to this stop in the ice core time series around year 1600 CE no rise31
in atmospheric CO2 caused by anthropogenic emissions during the last 250 years is contained in32
it. This evolution in atmospheric CO2 concentration from preindustrial levels of ∼280 ppm (i.e.33
before year 1750 CE) to modern levels well above 300 ppm is well documented in other ice core34
(and firn air) records as shown, for example, in Etheridge et al. (1996) (also cited by Machado35
and Froehner, 2017), but see also MacFarling-Meure et al. (2006), Rubino et al. (2013), Ahn36
et al. (2012) or Bauska et al. (2015). Furthermore, since the year 1958 CE even observational37
data of atmospheric concentration of CO2 from Mauna Loa or other sites are available (Pales38
and Keeling, 1965; Dlugokencky et al., 2016), clearly showing the unprecedented increase in39
atmospheric CO2 concentration. In the Mauna Loa record the atmospheric CO2 value of the40
year 2005 CE (the most recent year in figure 3 of Machado and Froehner (2017)) was around41
380 ppm, and not around 280 ppm, as suggested by figure 3 in Machado and Froehner (2017).42
A recent compilation of atmospheric CO2, which also covers the time window of interest in43
Machado and Froehner (2017), is published by Ko¨hler et al. (2017) and plotted in Figure 1.44
The corresponding data are available from the scientific, freely-accessible database PANGAEA45
(https://doi.pangaea.de/10.1594/PANGAEA.871273). This atmospheric CO2 record differs clearly46
from what is shown on figure 3 of Machado and Froehner (2017), with relatively stable CO247
values around 280 ppm between 1350 CE and 1750 CE, and then the first gradual and then48
steep rise until 401 ppm is finally reached at the beginning of year 2016 CE in the calculated49
smoothing spline.50
Therefore, all conclusions of Machado and Froehner (2017) which are based on this comparison51
of their δ13C values with the erroneously assumed atmospheric CO2 values as plotted in their52
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Figure 1: Data of atmospheric CO2 concentration from year 1350 CE to year 2016 CE (from
year 600 BP to year -66 BP). BP is an acronym for “Before Present”, where “present” is by
definition the calendar year 1950. Data sources: Calculated smoothing spline with variable
cutoff period: Ko¨hler et al. (2017); Mauna Loa monthly mean data (March 1958 – start of
2016): Dlugokencky et al. (2016); Data from the ice cores Law Dome (MacFarling-Meure et al.,
2006; Rubino et al., 2013) and the West Antarctic Ice Sheet Divide (WAIS) Ice Core (WDC)
(Ahn et al., 2012; Bauska et al., 2015). WDC data are plotted on the WD2014 age model (Sigl
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